INTRODUCTION

33
Cellular lightweight concrete (CLC) is increasingly used in various low strength structural and 34 non-structural applications due to its properties like low density, termite resistance, high 35 thermal and acoustic insulation [1] . CLC is widely used in infill masonry construction, soil Usage of synthetic fiber as a reinforcement in cellular concrete has increased in the recent 44 years due to its ability to transform the brittle behavior of CLC into ductile under various modes 45 of testing such as compression, flexure, tension, shear and impact [5] . Fiber reinforced CLC 46 (FRCLC) is one such special concrete which has enhanced toughness, better composite 47 behavior, durability and impact resistance compared to their unreinforced counterpart [6] , [7] . 48 Improvement of mechanical properties of high performance concrete by addition of synthetic 49 fiber reinforcement has been confirmed by many researchers [8] - [12] . Although steel fibers 50 have superior mechanical properties compared to that of synthetic fibers, they decrease the 51 workability and creates a balling effect at higher dosage. On the other hand, structural synthetic 52 fibers, being non-corrosive and malleable, have gained attention in the recent years. They are 53 also used for reinforcing cementitious materials to control the crack propagation and improve 54 process zone (FPZ) [16] . In particular, acoustic emission (AE) technique is used to 83 quantitatively assess the crack growth in structural elements by correlating it with the AE hits 84 encountered. It can be argued that the pores in the cellular concrete can hinder the propagation 85 of elastic waves emanating from the crack source, thereby weakening the signal strength. This 86 is true in case of porous concrete materials where the matrix media is predominantly 87 disconnected. Whereas in cellular concrete material, the pore structure is disconnected. This 88 makes the CLC medium continuous and does not hinder the wave propagation. 89 
90
Attempts have been made in the past to qualitatively define the damage accumulation in 91 concrete using acoustic emission (AE) technique [17] . Berthelot et al. [18] performed 92 frequency analysis on concrete specimens to identify AE events by deducing its spectrum from 93 detected signal. Sause and Stefan [19] modelled AE crack source using finite element 94 modelling approach which calculates the dynamic displacement field during crack formation. 95 Landis and Shah [20] conducted experimental study on flexural behavior of mortar beams to 96 evaluate micro-crack parameters using AE technique. They found that the predominant mode 97 of fracture in micro-cracks of mortar is mode II. Recent study has confirmed that AE activity 98 increases with the amount of steel fiber reinforcement [21] . Qualitative fatigue crack 99 classification on reinforced concrete beams was studied by Noorsuhada et al. [22] . Two indices 100 of AE parameters were used and the relationship indicated the transition of crack mode 101 corresponding to the damage development. Hu Organic content and other impurities in the fly ash were found to be within tolerance limits.
174
Siliceous fly ash of class F is used and its basic chemical composition is provided in been observed that slower the hardening rate, the better will be the final quality of CLC blocks.
178
The addition of fly ash serves as an economical substitute for cement, reduces its shrinkage, 179 and slows down the hardening rate of the mix. Keeping in view of all these requirements, OPC 180 is used with the fly ash in the ratio of 1:3. 
181
Acoustic Emission Monitoring 255
During the fracture test on notched specimens, four narrow band (50 kHz to 300 kHz) and concrete matrix, the fiber reinforcement increases the cracking load of fiber reinforced CLC.
296
After initiation of crack, the plain concrete exhibits decline in the load displacement response, 297 whereas the fiber reinforced CLC performs better in terms of ductility and post-peak toughness.
298
When macro fibers are elongated and pulled out from matrix, the energy would be consumed 299 continuously in overcoming the interface strength between the fiber and the matrix resulting in 300 significant improvement of the ductility of CLC. The post cracking load resistance is from fiber 301 elongation followed by a combination of fiber pull-out and rupture. There is softening in the 302 load response immediately after the peak load due to significant cracking and loss of stiffness. 
Cracking Modes 334
Change in crack patterns with increase in fiber dosage at failure indicates the change in 335 failure mode. Figure 6 shows the visual crack opening modes of the tested specimens. Figure   336 6(a) and 6(b) shows the front and back view of visual crack opening modes in plain CLC. 
Acoustic hits and Energy Dissipation 348
In order to clarify the fracture resistance, acoustic emission (AE) monitoring is employed including cracking load, peak load, fracture energy and AE energy are summarized in Table 6 . 459 This shows that the measurement of AE energy has a direct correlation with the fracture energy 460 and toughness of the CLC. Moreover, addition of fibers increases the cumulative AE energy.
461
AE energy for hybrid fiber reinforced CLC was higher than that of CLC beams with only macro 462 fibers. Figure 12 shows the AE crack source location in three dimensional space for fiber 463 reinforced CLC for different fiber dosages. Figure 12a The results of this analysis shows that the amount of AE activity is proportional to the fiber increased by a factor of three when compared to control CLC beams.
524
 Acoustic emission energy increases with increase in fiber dosage. This directly 525 correlates to the increase in strain energy absorbed during the fracture process.
526
 Crack width can be measured indirectly through the number of AE hits observed.
527
CMOD measurement correlated with the number of AE hits.
528
 3D source analysis gave a consistent result when compared to the actual crack growth 
